
 North County Coastal 
Population and Movement 
Poorly Understood

 Road Kill and Public Safety issue

 Deer located north of Palomar 
Airport stranded?

 How many deer?

 Primary movement patterns?

 Gene flow?

 Engaged in Regional Study with 
SDMMP/USGS



 Primary focus on deer movement and gene flow across 
North County

 Secondary focus was to assess genetic structure across 
San Diego

 Methods: Scat collections and tissue, genetic analysis

 Sampled April-June, 2018 and February 2019

 ~354 scat/tissue samples used, of which 205 came from 
Carlsbad group! No region sampled as intensely as 
Carlsbad!!



















 Less Genetic Diversity in Coastal Cluster than other 
regions of San Diego

 Movement mostly restricted within sub-geographic 
areas

 Deer Totals
 24 deer in Carlsbad

 48 deer from Crossings east to Elfin Forest/Bridges

 10 deer North of Palomar Airport Road

 59 Individuals Found in the SWNoC with Effective 
Population Size of 45.1 (range 31-69)
 Ne above threshold of 100 to avoid genetic inbreeding



 Signage (i.e.RSF Road others)

 Collections
 More Collections needed to further study gene flow and 

movement (CHER-EncCreek-LC Glen)

 Radio Collaring

 Undercrossing Management



CDFW-SDSU Deer Study

Randy Botta, Megan Jennings, Kylie Curtis, Emma Tomaszewski, 
Becca Lewison, & Janene Colby



Study Area



Captured and collared 139 deer
• 111 Females (orange) 
• 28 males (green)
• Measurements
• Genetic samples
• Disease testing



Telemetry data
• Up to ~3 yrs of data
• Home range analysis
• Disease analysis
• Aerial survey estimation
• Capture-recapture with fecal DNA
• Mortality investigation (n=41)



Home Range – Seasonal Selection and Size 

Monitoring Period: 
May 2018 – March 2020

Local Convex Hull (Getz et al. 2006)

E. Tomaszewski



Disease Analysis

Hemorrhagic Disease Viruses

Odocoileus hemionus
Adenovirus (OdAdV)

Bluetongue Virus (BTV)

Epizootic Hemorrhagic 
Disease Virus (EHDV)

E. Tomaszewski



Aerial Surveys

• 2 seasonal survey periods (Wal et al. 
2011):
• March 2019 → “Winter”

• October 2019 → “Fall”

• Total count survey design
• Polygons

• Transects spaced 300-m 

K. Curtis
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Spatial Capture Recapture Comparison

San Felipe Valley Wildlife Area

K. Curtis



Non-invasive Sample Collection

▪ 2 survey seasons

▪ Established scat transects

▪ Collected scat

▪ K = 6 occasions

Study area

K. Curtis



Telemetry Data Collection & Processing

▪ GPS collared deer in 2018 / 2019

▪ Subset to study periods and                        
thinned to one location / deer / day

▪ 1,026 GPS locations from 34 deer 
across both survey seasons

K. Curtis
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Population size

Non-invasive Integrated
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